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[ft** i ] MISFET Sr#-r^*3lff**ElK36 
g-CfcoT, SulSMI SFETtt. ilttSO*** 

*>Htf J: 5> t-Rtt <biv l 
[ft** 2] MI SFET4r*i"5*Wff*a@B« 

KK»fe*tfc»2*«l©JBl***f|*i: % «JE*1 

t>^«*«ft<offiv^f5 2 3 bu 

IBB 3 ^#^«coT«l$*5 «t t^UIS* 2 ^*fr««^>^- 

[it** 3i mi sFRT*m~rz>*mfrMmm&m 

ttfeot, ftufEMI SFEKi, 1 1 SiS^¥ift 

5^^^ny t c*2^mM^*i^*«i«ci^ mmmi 

4^a|frffl*fiS:8iO Htf <fc 5 J-RttfctU fuief5l¥^# 
«* J: 9 fc *tttt«S«MB;V*3S 2 ^mHiOjg 2 

t ^»SS^)fiv^ 2 iSiO« 3 i , «J 

R^**/U««. ffilE* 1 «na»2*»* 

im**4] mi sFET^#-r^*@^*aiHiK^ 

^Kitb4xfc«2W«S!o!Bl*W*|c««i:, WHS* 1 
*»ttfl^£#9Bif«fc?KRtt&*i'* mflB* 1 

mt, 2 0ffltf<fc 5f-R#btu 



ft^Sc, mmm 2 *SM*«**5 * t/HuieB 6 

[ft** 5] Ml SFET£^-5¥*(£*8HelB&3£ 
Itfcot, SSEMI SFETfj:, 

$ ct ^ ^fiv^m 2 mmmvm 2 

WfB^**^««, ffirtaas 1 4*#*mb 

#u MIB»2^»i*:fa«*5J:IJ c H(rlE*7^*^««<0^: 
ft:Srffii«9ffltpJ: SKRltfeiV «r1E#*#S«<fc ^ 

[ft** 6 ] ft** 1 — 5 cDv^tt^ 1 *{-IS«:o^ 

[ft** 7] nf^^lMI SFETi: p^"-Y^/^ 

mm i sFET-e*aiiiKSrflt*ufc**ff*aiHiKS 

itfcot, iiSnft^UMI SFET, ffllS p 
^ ■T^/l'iM I S FET<D'M< £ fc— *^lt** 1 ~ 6 

[ft**8] nf^^/UMI S F E T <h p^-V^ 
MM I SFETT?*«lHlK«:«fi8bfe¥*it*«ia(S3S 
B-C*>o-C > fitjISn^-r^^MM I SFET^It**! 
.-6COV^iX^13S^E*^MI SFETtWU^ 

[ft** 9 1 ft** 1^8 WTtlfr 1 *t-IS«^^ 

^ I SFETOy-^^Wc> h>>fy^lS5^t5 

lit** 1 0 ] ft** 1 — 9 <d^-? tifr 1 *i-fafc^> 
5^? «^*®i»i^^eo 
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3§£rtfl$H- ; 5M I S F E T comilEB 3 ^^^^^^^^ 

t>i^< ufcr tz&mt-tz>¥m»Mm&\m w 



OAffif/flM I SFET. -^IlfflMI SFET^oJ; 
tf—*tO<G3lfflM I SFETT^^Uir/^MUcS 

RAM&mirz^mfcmmm&mmx-tb'DX. atrial 

fflMI SFET:fc£tffuf£iE»JffiMI SFET^IIM 
3lEfc<OMI SFETi:BI-«SS-C«*UfertS:«f« 

[R9kqi 1 3 ] i 2 &m<v*mfrmmm&mm 

tfeot, BfFlB^^fflMI SFETIIfi, itulE^ 5 



"it 

[1***1 5] f«#3g 1 ffi®CQM I SFETSrttS 
**flc**lHlB»«<0»jfi*«fe"C*>o-C, (1) 

HffiSrMtilSt, (2) Buisy- h««<PP5ffll 

s^^Mtsis^ (3) mutf-vmM<Dm 

»ftSa«:Mt5Xgi:, (4) ffirlBy— hS^Pi 
A-r^>r^{ci:0, * 2 »mai«>* 2 

[R*S 1 6 ] if** 8 IG®c0^^aiHl^^@<7) 
S!g*fttfcot, (1) ^#2«<a£K±<S>n^-v 



50 



40 



50 



^;HM I S F ETMSSi P ft^^fM I S F E 
5IS^ (2) HiJlBn^-r^/UMMI SFETMS 

(3) tEpft^/HMISFETf 
(4) aaiBn^-r^/UfflMI SFETKS 
nI^*S«^MtSIg^ (5) BftiEn^-Y* 

;HMI SFETMS«^iK, fifties- Mli^ 
*?\z\^x 9 y =^ftA it n 5 1 

St, (6) Buf£p ft^^lM I SFETM*«^ 
[0 00 1] 

E T (Metal-Insulator-Semiconductor-Field-Effective 
-Transister) <DWmmt)<D\p\±.\Z.mm 1X^481^ 

[0 0 0 2] 

>C"C«>So 5tGE> L S I SrirttSfT-i: LtttilM 
I SF&T&mm£HX^Z>Z tfrb, MI SFET£ 

[0 0 0 3] mi SFETSrMfttsi-eta:^? 
[0 0 0 4] (l) KW^Wift*/4W!©iSft 

i5MisFET©»tt*ft. rtt«i(-, 
«ffi©±#d s j8 r. S r I- «t So 

[0 0 0 5] (2) »j»<kJCJ:o-C^-Y^S^fi< & 

3<h. y— K W >-®«<D^£JIPdrj&s«ftfeL. 

[0006] o) «Wjkf-ottry-^««. 



•1 



(4) 



$fffl¥-8 - 1 4 8 6 7 9 



lsi ©jKawif^trttrfs— a*-**. 

[0 0 0 7] JiBUfc«W*:i»*UJ:5 

£ IT, #^Bg6 1 -2 4 1 9 6 7 ^« KB** ft*: 

MI SFET»5ta*fc*o 
[0 0 0 8] ^C0^#{C|S«^tvfemi^MI SFET 

[0009] p9^ai#X4K^>siB^ri. b*ft»iR 

GtfMWfctf:. «*«fc«*0>n + S!*aiC*««dSRitfe 

*V0^ 0 tit, £<&**tt«*flW>n + 

«<7>Tffi<0pS¥»#£*K^ i»I^nS* 

»flefW#Rttb*t"t^*- o£<9, ^OMISFET 
bfc, l^^^LDD (Lightly doped drain) Was"Cfflf 

[0010] jl^J;^^ LDDffiia(vlJ:jxtf, 
SrBSlfcU Sblitt^-V*^**:fi< LfcS^-Y^/WM 

W<OpM^*#SS^{S^»**^nS¥**«««: ^ 

r<DMi SFETte, y— ^H«c, K^^SW^lfi 

[0 0 1 1] tfj|E^#{C|S«c$ttfc^2C0M I SFET 
±E*l«3tOMI SFET(Oy-xm K 

k^*fc%^£oil^p + S*»#««*Rttfcfc<*>" , e*> 

l:ft^S$:S< Ltlf^Wl SFET^#5 

[0 0 1 2] ^H^6-l 9 6 7 1 MI S 

FET^y- VWfe*'? v—'r >( l/ftf— h £ = V h o 50 



ft (4#fHBg6 l-2 4 1 9 6 7f) i«4B6W s »ft5 
~CD<kfttc:te> ~SCDMI S FETflJjfidSH^StL 

[0013] IKOMI SFETiilli, y — *1?If$£ 

^titi^o o^«9. :©mi sFETd, y-^^ 

[0014] 12 COM I S F E T«ig». fi:^>B»»K 
*/l^*<0— #fc»Uft^.fc ZblcZV 
^a»IS<Z) n S*^ ^ tit V ^ 5 o 

9, r^MI S FETIt y — KW^W^) 

— *^^/HM^^bft^£ 3 ft -M KW v« 
3t, ffi*i^^*^!B«l-»t5 i 5 4-1 K^>f y* 
]gT-«J&£*v, a>oy-*S«, KMvS«©^fh 
(It K M y^f t^^W^iffl 

[0 0 15] ±BUfcJISl *fd^2^MI SFETi 

jg^-T^r ^{cj:^, y-*««. KM^ffi«^>v^ 

8#&#.£fTft #»rfiBi: ft^o 
[0 0 16] 

[S&9Ja s flPftb «fc 5 i:-t"5RIH] iiufa^PBg 6 1-24 
1 9 6 7-^<k$&i2ft<£>MI S FETSSitte. y — 

*£§fi<^{&j££l25t>0^fc£a 5 . LDD»igM*5tt 
^^ywm^^ / >t-ov^Tfi^^ft^tb"CV^ft^o 

[00 17] t*^, @4 6 (±|B1jg*ftWO* 1 <Z) 
MI SFETiS) ioOT4 7 (±l5«6*a^^2 
COM I S F E T»5S) ^-Ti: 5 HBS<^M I S F E 

T(-^v>Tfi. y — KM ys^oiti© 



(5) 
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4^a)L«c|B«<0#*»gLRsl*^:«:Rdli:, (S^*E^»S 

[0018] MISFEKD^hig, K W^f f« 
JBE) , Vdeff( KKvlff) , Vseff( y-*B 

JE) <bihfttf, 

Vgeff=Vg - (Rsl+Rs2) X Ids 
Vdeff=Vd - (Rdl + Rd2) X I ds 
Vseff= (Rsl+Rs2) X I ds 

bteZ (fcfcfU idsfif-t^^i^ vs fiov) o 
[0 0 19] (Sot ffiaLfc*£«ffia s :fcSv*i:, ^& 

t5o nay— (vseff) ^pS*^* 

EE (Vth) t>±#U ft^S»^^^>ttL 
[0 0 2 0] JW*toft*rti«cJ:9* $b^»L<»W"T 

[0 0 2 1] -fc LDDfltjSt^rtSiS^lffittftft 
<£>n + S^Mi^v'- hSfeifi. »+G/ □ (AM 
W(Cfl50~l 00Q/ □) ^iSV^l-StU {£^F*£*3 

M#Jl-te3-5K Q/ □) fc llfffiJLhiiSV\, ^(DfcHb. 
[0 0 2 2] #!]x.f£M I S F E TCO^-^/M®* 15// 

m , h«ffi<3o«a«d^e>y-^«a*. KKy««© 
aasimbfflJS-coERit&^n^no. 5^ sa, ®^ 

>f ^ffl«<p#£S^te8 0Qi;fc*<ftSo *0>fc«&* 

|C»U LDDM^^^O. 5V^»^1^1 0 
[0 0 2 3] 3£oT, ±IS^*S«^>M I S F E Tfllig 

oT^^f^-b-r^fct^^^b-r. y— kv 

[0 0 2 4] ffi*. Itflie^fffWe-l 9 6 7 1 1*4** 

mm<oMi sFET^igfi, y-**«> kk^«« 



[0 0 2 5] h»»BlroBtff3ft s »v>4ir^tc 

[0 0 2 6] »3E&*:*/ai-5MI SFET 

ttftffl StiS J; 5 4M 1 s F E T Utt, -^8 

[0 0 2 7] ^P^OSWfi, »»ffci*ftfcMI SFE 
[0 0 2 8] *«W<OflfeOBWtt, »jWKt£ftfc:MI s 
[0 0 2 9] ^JgWOfflrlBftbV^^^ffi^BW^ff^ 

ft£~efe^> 9o 

[0 0 3 0] 

[Hi?:fi?ftt^f^(0^] #wc*5i^TllJ*SftS 
[0 0 3 1 ] ( l ) * 

— hfli;®?)T^^^^^MI*£ £>IHte:RW"S>ft* iuiB 

SB 2 «9 t>*«*»*©«V*J|l 2 *«£!<a # 

[0 0 3 2] (2) *JBW^>*»**«0»8*«tt^ * 

40 Wmt* SttRSRl ******* 5 «tf± tt& 
ft, WESBi ****** 9 t> 3 F*H4*«*©«v^«2ill 
«S<0fB 2 MK» 2 h9IB^ 

m 2 «t 9 h^mmmmvm^m 2 ^n^f 

m 2 *»*««(0^^^/u«*iBcofflffi«fB{-S9:^ bft. 

[0 0 3 3] (3) *^K^*»**8l[HlKISe^, » 
50 1 »«5!<0*aitt:S4E<0^ffi±^y— hlfe^^*^U-C 



(6) 



$ 2 ^*»««<t t) fc^F*B«i»flE^ffiv^ 2 
3±MttttHtt£, ttE^ir^Hi*, W1E»1**#« 

9 ffltf <fc 5 icRtt <b*x, ffirtB***S« <t 5 fc^ ^ 
tt*»«Oi«v^JB 1 #m^^>m 5 ¥3H«B« fc SHU*.*: 
M I S FET^WUTV^o 
[0 0 3 4] (4) **WO**ff*«HHKSfi«B, m 

aN»*afi*«>*BlJ:H»* feixfcJB 2 ^ffiM^^ l 

il^I 2 *MMHMfi . flrK# 2 8 BE 

to J: 5 kr«- fett, tuis^ 2 ^**«« i y) h^mmm 20 

*<OffiV^2*«S^» 6 huIE^^^/^ 
Sttt. «HBf5 1 MIS^2^#*^«^J:tK 

[0035] (5) *mw(n^fcMmm&mwte. wi 

[0 0 3 6] ( 6 ) *»W(0^*fr*ais]K««W:. Jffl » 
E^iftSfi*. Ml SFETcoy-^««, KW^ 

[0 0 3 7] ( 7 ) *»WO*Wflc*aiHlKSfiJtO»3t 

3r£{c£9. * 2 

So 

[0 0 3 8] 

[flUB] ±1BUySi#R (1) {Citttf, MI SFET60 50 
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10 

S»#«**rR»fcrfc^J:9, JS 3M*Wff««W>^** 

[0 0 3 9] »2ii & »#«**ftV^»^^tt#*E 

LfcJB3**#««o«9<o«*#i, »3*»*««J: 
9 t>^3W»ai«^i«v^2*»ffffi*^«**^^ < ^ 

[0 0 4 0] ±IBUfc#© (2) (CJ:tiff, J»IB^» 
(1) i:Pfl|^ffldS#fettSC4:{-*Dx., *4¥»ft 
«I**Rrtfcri:^J:9, JB3*W*«*a3itf*2* 

&<DX% MI S F E T©f +*/>^ftt 5 6M< t5 i 

k&x$z>o 

[0 04 1] JhffiLfc^R (3) 

(1) tmm^i^m^mhti^^tKM^ ms^mw 
mmzwmtz^ticx*), # 3 2 * 

[0 0 4 2] Jhl2bfc#J£ (4) IdJ^tf, #jf5#i£ 

(1) irim^o^^ibtvsr kizmz.* m^^mw 

[0 0 4 3] ±Elfc*S (5) iCitbtf, ffiflE^S 
(1) t(^«Of^ffl^#^tt5r i:(C*Px., i&&tjzm$: 

[0 0 4 4] ±IEUfc#^ (6) ^ifttf, ^»fr**E 
$:SOlMfMU::^a^ MI SFET^y 

[0 0 4 5] ±1BU^R (7) \Z£tll£. f 1*^* 

fc, ra-O^^S:«eo-C*l*»*««i:*2*2»ff 
[0 0 4 6] 



(7) 
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[0047] (mmm i ) int #*iji£>sofc« i 

[0 0 4 8] ^(D^ftMmm&gtWite, n^**A'S! 
MI S F E T Q n £ pft^SMI SFETQp. O 
l^lffiiiMISFET (CMOSFET) "tr^^fM 

[0 0 4 9] nf-Y^/UMI SFETQnll p~ M 

(D^mfcmm i jctfm s p ■ s * m/u 2 <£> ? 

J KfettK 4 -T?ffl*itfcT * X >f 7li|CffM * JO 
tl. pft^iMI SFETQpIt n " S»)x;l/3 

<D±m <o y 4 Y^mm 4 xm^titzr 

[0 0 5 0] nft^/UMI SFETQnfi, h 
b^i^e^. p" mV=-^2\Z3&j$L£tltLKi%frb 

t^«ftii©n _ (SB 3 8 

[00 5 1] pft^lMI SFETQpft 

^^^^^^iS^^^s^p + m^m»mmi st. 

— 9- 1 0 OTSSMffiB U ±IB p + 13t 
y — b 6 <D <o^-y^ A"®Sc fc <0 t- ^ £ ftfc 
^^^^*5iffiMS^p" fi*##*«9tt? 

[0052] Z<D£?\C^ *SHfe0y<On^ir^/^®MI 
SFETQn*5itfpf^/HMI SFETQpIt 

/U^M I SFETQnH m^t&VoM&O n + 

ilin Sf**#«« H A/fc: ~ fi K W>f 

V (Double Drain) »&^«J*S*L-CV*£o 

[0053] £ e>«^> *sufi«"Ctt*>r k**~ - * 
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<7)3JiT*lS^:$tt^o 

[0 0 5 4] ^i-c, i^>r K^*— ^ • 1M o, 

i i <h P + ®^a«t:«*i 3<o*ffiKf*Jt«Mm^{b 

[0 0 5 5] *IMj-C^t«tP^ nft^UMI 
SFETt pft^/HM I S F ET-Cfllig^RttSO 

[0 0 5 6] _hfB<£>J: 5(-M§^nft^SMI 
SFETQnli, Sb^^lSS^n* 1 1 

2$rS^^i:i:J;!3> n"fi¥W#«*8<Z>?-ir*A' 

-^««) ^fcf^R , d2 (KW>-««) tt. nSM 
[0 0 5 7] ^fc, ni*i*S«l 2 3&*ft^JfrfrKf± 

»frffi«8 J:«9fc^«*»ft^>iBv^nM#»fr««l 2 
Rs3 (y— *fcttRd3 (KW^TO 
Rs3+R , s2 <Rs2 (ni^Wl2^iV^ 

n" m*m#ffl$B (y— ^^^s^:) 

Rd3+R , d2 <Rd2 (nS^»#tl«l 2^^v^^O 

[0 0 5 8] ±Enf-t^HM I SFETQrKD*? 

(n + 1> ni****«l 2, 

n" 9¥«ttW£8) ^*BW»ft5i'**rH3t3:*'t*c 

[0 0 5 9] n + S***ffi«E 1 1 ^)WWS©t- 
^|j;1 0 20 -l 0 21 atoms/cm 3 , p n»-&O«*tt0. 1 
5-0. 2 /zm . n~ 8 O^Jffi^jRS^ t:'- 

^fil 0 18 atoms/cm 3 , p n»^<D8l£ 1*0. 1 -0. 1 5 
lim -CfcS. n + ffl*8l*«*l 1 ^St^ffltP 



1} 



(8) 
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0 19 ~ 1 0 20 atoms/cm 3 "CfcoT. *<DfcT— * 
^ffiBtt. n + 1 n«^OiE« Kffi 

[0 0 6 0] **lfc«©n^ir*/H!M 
ISFETQnft *yWWtt«r*ft*** - * * 

<* n " S***«* 8 Of 4ftgiS:fi»t 5 r i: iftS-C 

[0 0 6 1] *SIJ6«l"Ctt«ri* bfcJ: hmH6 

[0 0 6 2] [^0td^LfcL^3fea*fr (#BB 

Bg61-24196 HI 4 6 #B8) Onft* 

/UMISFETfi, n + S!¥*#««<DTffiKRttfc 

©t'-^lt *ilW^n" I^f«8 ilSfflC 
1 0 18 atoms/cm 3 tftoW5 e t£oT. 
(7)nft^iMISFETIt V — KW^ 

[0 0 6 3] *I»|COnft^SMI SFETQn 
5 wfttt* (Vg ) t KW^lff » 

(vd ) ^fMti3.3V s y—^m^tM^^tti^ 
ti^^K^ (ov) £ b/c^cosij^m-efo 

[0 0 6 4] B4I1, y-h^tfe (L) 

{ismffi (vth) oMtt^ttv^o n-c^hi- 

6o :OHRi:ffl^fcnft^iMI SFETQn© 40 

[0 0 6 5] h*63»!R5 0l«S:tt9nm. n" 

#««8©Wftttyyt?fc9, t<DK-Xitt2Xl 
O 13 atoms/cm 2 , n + 1 l^ffiWitl 

9 , -t© K-Xili 3X10 15 atoms/cm 2 . ni* 

i 2 <o^«j»tt: y v'-efc 9 , t<o k— x*n 5 

X 1 0 14 atoms/cm 2 T?*>*. 0^©<fc 5 fc, nSS**# 
fBttl 2*Rttfc»*^L*VMfi«ffi4#tt( H*. 
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[oo66]'i5it ro^oy-hi-ft (L) \Ctt 

-fZf^^/t'W.M (Ids) Oft#tt^:^U"CV^ 0 ni 

S^^^^i^ 1 2&t£\t^h I ds = 5. 4mAT-£>5^ 
ni*i#«« 1 2 £tS:ttfc<h I ds = 6. ImAfcft 

[0 0 6 7] ifc, -OiS«)y-^««*3J:tfK^ 
yfi^Of 4SlS(i8 0 Q^f) 5 0 QC^i t, ££>i- 
# tgifc, 7. 6pF^b4. 7pF (Vj =3. 3 V, 50m 
in □) *3<fcT/8. 4pFd^&5. 1 pF (Vj =0 V, 50^ 

[oo6 8] y-h^ife£S<-?#54&£\ 

1 2c7>^^^S^^^(-^0^^:6r^^J:«9> ^-Y 

[0 0 6 9] ^W^nf^/UMI S FE 

TQn^it/pft^iMI S FETQpCOS^^I* 

[0 0 7 0] *ffi* s (100) ffi-cttdStta* l o 

4fe£ffi&3|ALfc«, :tl^«Wl 000~12 
0 0°C-T:3l#5£tf Ll£»b-Cp" S?^/U2, n~ 
=./l>3&J&&'tZ (H6$i) o n-I>?x;V3W« 
Wiyy-CfcD, ^V&AS^fCJ: 9 1 0 12 atoms/cm 

2 -1 0 13 atoms/cm 2 SSaA-r^)o p" ffl9^2(0 

^«wtt^^si^fc9, >ftyaAS«ia5 1 0 12 at 

oms/cm 2 -1 0 13 atoms/cm 2 SSftAt^o n" 
^3, p ~ M^^^2 (D*:ti : f:fh<D%i^<D^W&%k& 
(4, 1 0 16 atoms/cm 3 ~1 0 17 at oms/cm 3 SSf^l^^'t' 

[0 0 7 1] »Ctw. n" M^A-3, p~ S-)^2^ 

m<om^y>(— /^kisihii 4 -^<^ p 

- s^3i/u2©*ffi(c:^$ixfc7^---/^K*6»iR4<^ 

TS5(-p^^>^y^/^^ b JB 7 O&J&'t Z> o 

X, 7^-/wK»6»Bl4-CH*tt«:n- §^^3. p 

jE*jj^ifflco^*e^s:-r^-vaAaw-eaAbfc^, 
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[0072] ±ey-h««R5tt, m-&mkt&z±» 
commit m&<nW)fcmf£ (vcc) #5 vt^s-a-ran 0 

nm-2 0nnitl, 3. 3 VgJLTcD^tt 5 nm- 1 0 nmU&t 
\£Wtfe*r*o y-h»«WR5W:. CVDS-CWItfc* 

[0 0 7 3]^ p-S^x;l,2^ 

-tf->f K&if^KikjRAM^y*^ KBSd^ttSo *fe* 

[0 0 7 4] *»#a6Kl *8 0 Or- 9 0 0^ 

co (»*u<»«*ufc) ^tt#Hft 

[0 0 7 5] W:, p" fi!>3i^2*C(S5Fll*4fc«*©n 
- 8 U n" S^'^tJlffi^tt* 

[0 0 7 6] n"a*»*W8tt, n-^^^/l-3^ 

§: JOog^i^/U^— 4 0k eV— 80k eVC 1 0 13 atoms/cm 
2 SSaALtMt^o p 9 f*. P" 

10k eV— 30k eVT? 1 0 13 atoms/cm 2 gft&A L 
<7)^ft^;ftcD^®<^MfeliSte 1 0 18 atoms/cm 3 
[0 0 7 7]WC p-^^zc/U2, 

1 1 £^J*U <*<bl^ ±fE7* H 1 5£^:* 

^Cp- ^ r^/U 2 (InS^^aAt^) CL £ t-ot 
t), n + I^Wll?:H^ltfnI^#IiSl 

2$rJl0fi£-r5 (mi o#m) o 
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[0 0 7 8] ±iB1J--f K?*— A' • !M Ott, C 

V\, K** — ^ • ^ 1 0<Dtf~ h&Jj\»\(Dm 

fffi, 0. 2 urn SSlCK^tSo n + 1 1 

fc|RSr*D5S^^*-4 0 keV-8 0 k eVC 1 0 15 
atoms/cm 2 -1 0 16 atoms/cm 2 SSSAtt^t, n 
/<? S^»^®*S 12it U ^«rJD3*^*A"*— 4 0k eV- 
8 0k eVX* 1 0 14 atoms/cm 2 — 1 0 15 atoms/cm 2 f£Jg:& 

Att«t5o 
[0 0 7 9] n -fi9^3Srg5 7th^ 

b 1 5SrB**Lfc«L p-fi!?^2t7*H/^h 
16-C8v\ ^^jiASiiaH'i^^ 3 ^? 
iffi«i?:aALtlS^«iM^P + ffi^SMMWfcl 

3^^i-S (Hi i#JH) o p + l 3 

H\ 0 keV-3 0 keVfl 0 

15 atoms/cm 2 -1 0 16 atoms/cm 3 IgaAttMt 
■^cOiigP^C VDSt 1 0 — 5 0nm<Dtt%t&)^^iki>' 

v^>m m^-f) zM$L-rz>o &>£w*. n + 
mitmm 1 1 . n i 2 ^ P i 

0-2 Onmt-TSo 1 n ^-V 

MlSFETQn, pf ^/UMI SFETQp^ 

[0 0 8 0] (£Mfc0y2) H12fi, #*9S0>*ifc0y2 

[oo8i] mtznmmi tv^&mw-rzt, *m 

ItW^nf^^lMI SFETQnlt «^*B4*>** 
(On~ ffl^»ff«*8 0T»*3j:t5nS**ff««l 2 

40 [0 0 8 2] *fe. *HJK0O<Opf-Y^5!MI SFE 
iC, n" i^x;V3<tnffiMS^^nS^ 

[0 0 8 3] _hlSMI SFET«ig^<fctl^, flfffB^Jfi 

MISFETQnWttt, p S*»*«* 1 7 fcK 
5» t^fer^tCct^. n" fi*«*M8i8tt;na*«# 



1} 
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5o pf-^^lMI SFETQpl3V N tli, 

nS¥*tt«tttl 8 i:fc.fc!K P" S^** 

ISFETQn, pf t^SMI SFETQpWW 
eft©^**^**^®* 16 ^ 1 WMI SFETiUt 

U-v?* hfc^LtWiV^ i 5*S<fctM 6f4n + / 70 
[008 4] nft^IMI SFETQn©pIf« 

^saigc 1 7 (4, «tne**« 1 1 mm. 7*fv^Ht 
|l^7t^^^^^^^ t p" a*** 

2i:pS«^^*^ALtMt5„ P S!*«« 
fctt*?*«:HV\ JP*=*A'*- 6 0 keV~9 0 keV 
"CI 0 13 atoms/cm 2 ©SttA"t"5 0 
[00851 pf-f^HMISFETQpOnlf* 20 

(C!4yv£fflV\ imj***A' d f-9 0keV~l 2 0keV 
■CI O 13 atoms/cm 2 S*&A?-*. *©*©!««:. HU 

[oo86] 3) Hiss, *&w<ommm 3 

[008 7] Bil1E*J£0>J 1 t ©SV^SftW-f £ £ , 
|«Onft*/HMlSFETQn(±, p" 

*£) 192^ y— ]-®;f®6 ©TgP©^-*^'"^ 1 ^ n 
St^MMM** 8 . n S¥3Mt:«* 1 2 * tf n + M * 

pft^/UMI SFETQpIt n _ S»>7^/U 

[0 0 8 8] I S FET^itt-<t^f^ W 

^,HM I S F E T Q n tC*5V>T f4, P 1 

#-Ct, pf -v^/ViMI SFETQpi:i3^"Cli> n 
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[0 0 8 9] «o"C, nft**SMISFETQn, 
pfr^SMI SFETQpfflWWroft^S 
^HfFlS^JS^J 1 ©M I SFETin$f>l^<t5C 
idS-C#5»t?, MI SFETW»»ft**fel-i*5 

ctas-c^So 

[0 0 9 0] ISBpI^f***!^ nlf« 

aAgfeaAtfcf^ HI 6K«t±5K, n" SI* 

0 0 keV~ 15 0 keVCl 0 13 atoms/cm 2 fi,S&A"t" 

[0 0 9 1] ±157* 1-^ l£l&*L7i 

Ell 7C*t*5K. p" fi?s^2t7*b^ 
^ h2 2T'SV\ n~ l!7*^3 CnMil^'f^^ 

(iU V&fflW flDii^/U*- 1 00 keV~l 5 0 keV 
"CIO 13 atoras/cm 2 SSSAfS, pl¥lWl 9 

t n a*«#«W2oii, jz^tziLUtm^m^m 
[oo9 2iiv^ mmmmmi tmm^^p 

S9i;U2tn-SW#SH8*ML 1 n S?^ 

[00 9 3] 4 ) El 1 8 {4, #3691 ©*1S« 4 

"Cfo3 i £*ft : ASlHli®3£fi < ^^£*'^ ffiI211? * 55 ° 

[0094] mnenxffi 1 1 <7>sav>£t&w-r & fc » 

jfc0ij-CB:, pft ^/HM I S F E T Q p &fftfc&1&W 
l©nf^^lMI SFETQniPCiilf'S^* 
HtV^. pft^HMlSFETQp® 

nfciii^^js*rop + af*fwiti 3t, i<^P + 

ga^af #Sfj*£ l 3£I&9fflif4 5f^tte>ftfcp!^^ 
ft««2 3 fc, b«*6©«iBCKtf biifc*-' H 
• 9-1 OOTSBt-teBU ±S5p^ '" 

#««2 3i:y-h«ai8©T»5©*- 
jjtStiTV**. r--c, p S!*MMHR*6 2 3 ©5F«L*« 

«i4, ^©±asi^*^nfcp + as*****! stt 

[0 0 9 5] **jffifi»J<OMI SFET«it»-i^^ n 
f^^uSMI SFETQn©y-^f)S. KW^« 
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^/HM I SFETQp<Oy-^» Kl/^yiScO 
^;l/fM I SFETQp^V-^^ KW^fftt^ 

[0 0 9 6] pft^lMISFETQp^pS** 

M«23tt, m^mmmi tmc^m^v' mv** 

2Cnft^HMI SFETQn^n" M^^ftllMc 
8, n" S?x;U3i:pft^iMI SFETQp© 

p - fi¥*(*«#9**ftW»* l-^*- EH 9^* 
i\ ^ t y SAglia «5 n " i 3 c * ^ i ^» 

Jgcn^/l^— 10k eV~ 3 0 keVtr 1 0 14 atoms/cm 2 S 

[0 0 9 7] ±lscoi 5** , ffi^-t"S<^tt. p^-V^ 

MM I S F E T Q p <Om&. V — K W 

SFETQn(Oj;5i-ti^!i y^P*:iiALf:i> 
pf*»*S«2 3«U &^-?p + aJM*«MttB* 

[0 0 9 8] (*16^J5) i2 0lt #389l0^£ifc«5 

[0 0 9 9] 1 <^>M I SFETt»i££Ojtl^ 

fi* nft^UMI SFETQn©y-htS5^J; 

*£) , pft^/UMI SFETQp^y-MS5^ 

[0100] #5UK0yfc: <fc*tff , ±EffiJg#tJl 2 5 (c i 
o T n ^ -Y ^;I/SM I SFETQn<Dn + S^^ftfil^ 
11, pf^^/UfMI SFETQpOp + 

[oioi]-fc y-^«g«> K^y«*oss 

4»^^JS35 $ S« (p"M^^^2, n"f?^3) 

<Dv-?m%L<Dmiw&, ^y^r y mft&ftteo l s i ^ 

»/h » ic J; 5Bi»«©«**BBi: S R A 
[0 10 2] L^l, *IS»nft^iMISF 
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«1 2^lttfc5^)-C, png^f«<45o 

[01031 Sfc, p^HMISFETQpfi, 
nf^^lMI SFETQn<£>n + 1 1 

f e t q n iztt^x y mffi<vmu*3\ # -t-^gfe 

fcfete'>&V\, t>*>6A>, pft^HMISFETQp 
Sr8trlBlllffi0»J4^p^-y*/^MI SFETQp^C 

[0 10 4] r<7) £ 9 #||J(S#JK«fc*Ui* MI SF 

20 [0 10 5] *HJIfifi»J<^MI SFET«g^MtS(- 
f£> ^f, 1212 1 (c^-^J: itu12^ffi#J 1 t Rl £M 
ISFETiS**«tSo fc«U y-h1I®6c7)_h 

Wo^^y^JIftlWil 4 Art, K«»»4^-9- 

[0 1 0 6] SciC, [g|2 2(C^-r<t 3 nft^S 
MI SFETQn, pf-^/UMI SFETQpW 

7>r-/u K*6J»lR4^J:t5^ K*a~ ^ ■ *^<— - 9~ 1 

[0107] HI 2 3 \C7jk-f& 0 \Z % n ^-r^^M 

MISFETQru p^^/UMI SFETQp^ 

ti^frw— hmme <D±n*^? ^/ifeiii 4 

A4ry >'ilft4f©3c:y^>'^JK-caWfl?H-l**l-* 

[0108] gCfcl, m 2 4 {^"f <fc 5 1 
nyV^h3fcifOii5St^JSK2 6S:*Slb> ft 

vn-c, ^i{$:Sfi 1 £6 0 o , t:eS^> :;: F^^4#ffl^ c f , '^ 

HR«La-r 6 C <h J: 9 , 1212 5i-^-T<t nft* 
/UiMI SFETQnOy-MS6fcJ;U : n + 

SMI SFETQp^- Mi5i3i:i;p + 

fjgl3 (y-^ffl«, kk^««) ^^tt^ettco^ 

50 illi/yt-f F12 5A?:Mt6o 



(12) 
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[0 10 9] %CD&. »*R±fc»ofc*RfcOiftlB£ 

^8 00^9 0 0°Cgg^)^fttt#i^*^«S 
U i/y*-T Kg 2 5 A^tffifiiftttififiil 2 5£ 

^ifei-^o ^tt, mtzmmmi tmmccvvmxi 

0-5 Onm^^W^V^bv-i; = >-R (Hl^iM*) * 
«*t5-il-t^ MISEi 2 0 C/ffM I SFETffl 

[oiio] fc*3, Jiieissin® 2 5 w:, y- h«« 

LTt>«tV\ Sfc, y-hm^6±tCfi{g:ig;fetii2 5^: 

[0 111] (Il«6) lU2 6{i, *^P^^^ffi^ij6 
[0 112] #^fe#JOn^^MMI SFETQn ^ 

•i*«n-S**#*« (* 6 8#nS! 

2*5j:T/n + 1 f9 ffltf 

5) <h[i5]«L p" M^ 7 ^-/^ 2 J; <9 WiilS^i^^P 

n" ffl^**««8, nI***««12*3J;t/n 

+ ga£*S#M$ci 1 cD^fr^S^ ffltf J: 5 \^Mf&^tiX 
[0 113] Sfc, pf^/HMISFETQpt^ 30 

9 £ p + 1 2(D±fr*& 

[0 1 1 4] *HJfi0»J<^MI S F ETflljSJCtixtf. n 
f-y^lMISFETQn, pf-r^lMISFE 

[0 115] Sfc, *HlfiWlOMI SFETM(atl 
fi, nf t*^SMI SFETQnOnI*»#Wl 
2*5j;tf n + 1 <h pi*»#Ml 9 <^ 

<DMfciS^J(6»*«^n" ®^»ff««8S:KJt, P^ 

^^;HM I SFETQp(Op + 1 3 t n 

2 0 t <nmz.fe^1&mWl&v> p " si**** 

[0 116] iMMmi) B2 7tt, *JgMO*jSfiW7 50 
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[0 117] flf[|E*lSWI 6 <OM I SFET«S^^1V> 
SriftW-rSt, *MW©nft*^lMISFETQ 

««ilon-p»(«« (SB 7 8^y 

fgigc 1 1 £I& 9 Btf n 12^ fc«VMK« 

[0 118]*fc, pft^HMISFETQpt), 
S<£>P~ 9 a 5 ^— h«@6 0{RiJH01^-r K 

. ^x-f i ooT»«)*l^*^> d^o-t 

[0 119] SfeK, *IW^M I SFETfi. ffiflE 
1WJ6^MI SFET^Pi:<, nft^HMlS 
FETQn©n + i*l»S«H (y-*««* K V 
J^mm > pft^SMISFETQp^p'S* 

§«13 (y-^«*. KW^» ©tttw 

ISFETtfiftft9, nf^/HMISFETQ 
n, pft^SMI SFETQpOtll€iX^-^ 

[0 12 0] *SftW^>M I S F ET«agS:?K^-t*5iC 

3) o*si-<t^> p-a^2ic P s^ftf«i 

p - i^x^2(Inf-t^SMI SFE 
TQn^- K**~ 

r>x;U3[Cpft^iMI SFETQp^- h 
OA. #t^Wl4^Mt5o 
U H** — ^ ' 9" 1 0A4rift->!l 

[0121] ^(C. El 2 9 (-^-T J: 9 HiIfS^*^J 6 
C5*ifelCj;9, nft^SMISFETQn^)n + 
^IftSHK p ft^SMISFETQp(^p + 

Si^frW*! 3 0«ttt-Ptt^>*ffi^fi:»6t8 2 5 Sri 

nf^/HMISFETQn, p^^r^^ 
MM I S F E T Q p O^ tt^n^y — h MM 6 cO«^CO 

[0 12 2] @3 0(^t<t5>(-, p" %lV=c;V 

2*7* V V*J* h 2 7t?fl|V\ n" ^-^x;U3HpS 
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y_ h«B6*S«fcUMB;Jg«tJi2 5 J^Rtt <b*VtV>5<£> 

[0 12 3] 7* h2 7S:[»*Lfc*§L 

2 8t*\ p" S^^/^2 jCnS^FW^Sr^^^A 

[0 12 4] ^CO^, 7th^^H2 8*Bfe*bfc 
fc, nf^/HMISFETQn, pft^UMI 
SFETQp^ttftl^- hm^6(^{i!lM(-^^ K 

mtmmz, m^^f) ^^^^ - 

k\£*L*>. MIBH12 7 C/f tM I SFET«iir#bn 
[0125] L D DflfjgCDM I S F E T * 

a>4&«#«« (n" S¥»*MB*8* p" 

+ P + S^^M«c) *^i"So b£> 

[0 12 6] rftM^U *^5SW^S5iit*^^^ « 

[0 12 7] *^ffi^C0n _ M^MIfMB* 8 , p 

11, nPIW«12^ p + I^I®13J; 

[0128] (Hts««j8) i3 2ii ^m^mmms 

[0 12 9] *Hlfi««, *>5^ttH«* 

5o 
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[0 13 0] H13 2<Z>&fiS(^i"n^"-r^^®MI S F 
ETQnli i^522lH]S§0-^^«^'r6t^)-e, MIS^ 
ffi#J 1 ©nft^lM I S F ETQ n <t PI C«itT*« 

FETQ p"C«)*^tbTV^5 0 

[0131] HI 3 20fi«i:*tnft^iMI S F 
W 3 0^^Ur^^±g|5(C^a-x^^^y- h 3 l£l£ 

tt. K7)7P-f^ >^y— h 3 1 ^JigBl-^^— h 

I SFET«a-Ci*S^^5 0 

[0 13 2] ±Rn*-r*A'S[MI SFETQvOV- 

SFETQn^Ci^M^tlt^5^\ n" 
aii*:fia*8 A^^P#fi»»*fi. nft^HMISFE 
TQnOn" 8 J: 9 fc* < R£*fr^ 

20 f±, 1 0 19 atoms/cm 3 —1 0 20 atoms/cm 3 SS> 

linft^SMI SFETQnOn + 1 

[o 1 3 3] *mM&i<o^&ft&**v 

v m^mifcrz nf^>« i sfetqv, mm 

08^t5nf -Y^/UMI SFETQn, p^-T 
^;VfM I SFETQp^Wtl^V^S^ K l" 

[0 13 4] £fc. *mft0»J-C«:> nf^r^UMI S 
FETQv^)n + l»«ll, n»IWl 
2<b, nft^SMISFETQn^n + I^IM 

[0 13 5] fc*3. ^^ir/l^t^l"^^^/^ 
MISFETQv^ y-^«*«<On" ffl*8|fle 

40 ^»iSfi!^ § t> o tfc o 1 1> J: v\ 

[oi3 6] tt*nmm^hm&ni&wbmm^ ? 

SFETQn^Qv (0±g{S^S 5 Mit^ (0* 

[0 13 7] ^Cl2y-h»32S:H^y^ 
50 h 3 1 (Dmm^^V 
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[0138] mmm9) B3 3it ^^m<omi&m9 

[0 13 9] *HJj|^J-Cffiffl't'S^*frS«l«^ 
t^SMISFETQn, -t^/UlMI SFET 

-T 5 «t 5 icfelSJi 3 5 SrRttfc* V>fc>tf>5 S O I (Silic 
on On Insulator) »J6t?««S JxtTt^S. 

[0 14 0] *HJt0SJ-J:tifi, MMffil^SO I 
«5S-e«*U*i-i:^±9. nf^/UMI SFET 
Qn, pff^;HMI SFETQpCtftf^y- 

as-e#5<0-e, ^it»MisFETMJ:n^ 
[oi4i] (nism o) in 3 

i o^fe^^^A^lHl^^^SS 5 ^^^® 13 ^ 11 

3 5 i o o^»#*aig»o«cffiiai8B-c*> 

[0 14 2] ^Hffi^Jte, y $ RAM (SRA 

[0 14 3] HI 3 5«C^-r<t9i-, *i*W^SRAM 
(DfeD-tM*. pft^/VScDMlMISFETQ 
pi tnft^lOllliMISFETQdl <^C« 
f&Ztl&'f >'<—*mi6 I NV1 pf-T*/HO* 
f^MI S F E T Q p 2 tnf^^WM MI s 
F E T Q d 2 t-ZmmZftZJ ^'<~#m&l NV2£ 

fc$-*t<7>fci£fflM ISFETQtl, Q t 2 <£> 6 

[0 14 4] MfflMI SFETQpl,Qp2 (D-fciVe 

noy-^ffi«»iiiH«JSE (vcc) (dgi«stt, lEi&ffl 

MI SFETQdl, Qd2 Jx-Pix^ V — *W&&& 
i&ffiffi (Vss=0V) fcft»fc£;h/0>5o gpMI S 

FETQtl^y^I*. Kw^y®^-*w^ 

^mssi nvi (cggjBtstt, fin^ra^—**! cd) 

KftttStb-CV^o teSSfflMI SFETQ t2 ^>y-^ 
K i^f y**o-*fi>f W<-?SB I NV2 tc 

-5c *fc. gSfflMI SFETQ tl, Qt2 <D%tl?tl 

©y-HSlt KJft (W) Kg^£*u-tV^5o 
[0 14 5] ±1B<E> J; 9 icm& kti1t**V -fe/K0>f > 
^fnl&g (INVIINV2) cOlElty — Kf-fi:^^ 
(Ci, C2 ) f*-** CD, y<-D) 

(Cdl, Cd2) «^H6o 
[0 14 6] S RAM^#£ft£#ttte> SJiiifcflF, 

^SrfTfcSKtt. (Cdl, Cd2) £ 

^^$it> Sbl^MI SFETOBIiiSBAtftfoW-r 
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<D£je«#<0fc*Ktt* |B«/-K<0**»* CC1, C 
2) ZmiNZ^ZZL i:«5tfe5o 

[0 14 7] B34lt ±15 S RAMO^ y -fe/KDBr 
B@t?fe5 0 SRAMCDi^i22lHlK^«^:"t-^MI SFE 
^!iW«t6MI SFET^tra 

[0148] ^ * y ir/^^T ^IhISS ( I NVI, I 

NV2 ) $:Mt6MfflMI SFETQp (Qpl , 
Qp2 ) tt, mK jWKW 3 O p ^ *^fflM I SFET 

70 Qp (B15#RB) PttfflMI 
SFETQd (Qdl , Qd2 ) tt, iu!E2iffi#J 3 <7> n 
ft^lMI SFETQn (015#fiS) £ Cfltfft 

[0 14 9] tftW, n^^MT'&SiefftJBM I 
SFETQdl, Qd2 ©y-^S^ KW^«* 

(7)n + S*SftI«tl l^J:t/COn + S^*^**! 

p" a^aiyU2^0 t>^«*»*^K^ ,| p5I a i t **** 
£0 19^\ y-H*6©T»©f-^r^HI«, n" M¥ 

[0 15 0] pf^/H^MfflMISFETQ 
pi , Qp2 ©y-^S«, KW>T^««Ji. ffi^Ftt^ 

30 *CV^o 

[o i s i] ±ft<D±?\z.mf&zfriz.**v*Mz.x.n 

I SFETQdl, Qd2) > pffl¥*fMB«9 <*ffif 
fflMI SFETQpl, Qp2) (D^tl^tKD^^iji 
Sri»t5-t^5^ ig»fflMI SFETQd 
1 , Qd2 % MffiMI SFETQpl , Qp2 (D^ttl 

M«19, na*»#f|*2 0tKffftV^»frlCit'< 
■C, IBtg/-K^*^S (C1,C2 ) j^ifflnU IBtt 
[0152] ±EM I SFETQpl , Qp2 fifcftffi t 

FET<oS55gtt^^^m"r6^fi, ^-r*^««S:*t 
SPS-frS^Rd^fcSo r<D#^f*. HUta^Jfe^J 4 tf> p 
t^MMlSFETQp^i, y — 

5^ P + 3fc*0HtfJ:5^»Wbft*:pS 
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23t, ±ia p a*3MMR* 2 3 1 y- 

So 

[0 15 3] ^St^Onft**aMI SF 

ET (HEttfflMI SFETQdl , Qd2 ) ©TWKK 

M I S F E T OTUSRW f>Wp a*W»«« 1 9 * 
*5tt)'/*y*^P^ + * /uaMI SFET (*WJB 10 
MI SFETQpl , Qp2 ) CDT«fcRW nS 

-iitiiSSiis*. B */-K«>»£** (ci.c 
[ 0 is4itfc, ^*'J*>f©*>5- 

^(Onft^UMI SFET-CMCifflMI SFE 
TQ t (Q tl , Q 1 2 ) OT&I^ ±BpS*«# 
«« 1 9 *rRtt"CV*ftV\ ^lJxt^«t •? . S5i£fflM I S F 20 
ETQtl , Qt2 (D. /<_ 

D) <D3f£SS (Cdl, Cd2) ws*6ri#« 

10 15 5] *SHB«-ctt. sMMW«R.tfc****»' fc 

6B ©MI SFETf^Dt^MtfcSRAMP 

Ufc4fifflnft^SMISFETi, -® nf ^ 
;HMI S FET£S?&»i^^ Lfc2<1Si<0n ^ 

MI SFETfc**WOMI SFETMt*Ut 
£V\, SfeWi, DRAM*5V>lt»ll*#*»«>*** 
HfcFRAMO/^y-fe/K^IE^fflM 1 SFETW 
ibcOjlffllelitSSrfll^'l-SMI SFET dSSffl U*C t> <fc 

[°oi56] mmm 1 1 ) a* 31 *" 0 * 

jf^fe«r0 3 6 ~I2 3 9 
[0 15 7] Sf> S3 6l^tJ:pl-> P 

«ri©*bkiimm:* (locoss) -em*#mm 40 

[0158] kk. a 3 7 \cm-r X 0 IC, 1 

<Z>-g& (n - fi^3fc»*t«**) *7*M'i> 
^ MO flV\ (p" a*** 2 

(4, A**- 2 0 0 k eV~ 3 0 0 k eV-C 1 0 at 

<Wcra 2 ~1 0 13 atoms/cm 2 g«SAf5. 
[0 15 9] 7*hV^M0fc**U*. 50 
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A,2tr»*i-6«W) tr7*hW^h4 1-C«V\ fill 
CD-SC (n - S^aiA' 3 * ySA 

&art-<j y«ri£At^. y in****'*- 200 

k eV~ 3 0 0 k eV-C 1 0 12 a toms/cm 2 ~ 1 0 13 atoms/cm 
[0 16 0] fcS^tt, 4Bi:*?**S^I'fc* |: ' 

p - g)^3i/u2ro^ffi«(Sr7* hv^ b4 n?« 



[0 16 1] Sfefctt. ±Eitt3S»«-n- 1^3 0 

tp~ S <?J-^ 2 5 -t <fcV\> 

[0 16 2] 7*h^^ 1 

1 0 5 0tt»lLt*fI«W^ >-&§l#S£{2L 
/W3 A4r^^i" ; 5o 

[0163] **lt«-cttiwa**« 1 h 

■ufcj&su to«ep" a?^2A, n- a-7* 

/V3Afettf5 0 
[0 16 4] 111 4 0(1. **lt«©**-C»*l'fcP 

( n -af*^3A, n" a^iA-3©i^t>litfia* 

[0 16 5] 0*<O«tp{i, sa6«i«>#«fc-ctt. 9* 

[0166] cntMt> xniimoxm-cK* 9=-* 

7 y ^ T V * ISJ ± * * * - 1 & * 5 • 
[0 16 7] *7£. *»MI««>**^»»» 

d55fe©3IJfefi»|Wpa^3H*:®^l 9 < n a!7*^3£0 
(n - l^;W3©»^li« „I^*I«2 0) i:Sr 

[0 16 8] (^JS^Jl 2) SFETil 



(16) 
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[0169] £"f , IH41 fC^t* <fc 0 (-s ( 1 0 

o) ffi-otaetiW). i-i Q-cmms^p" so^sh* 

f ^1 O 15 atoms/cm 2 ~1 O 16 atoms/cm 2 SftaAt 

<tv\, 

[0170] H 4 2 (C^T <fc 1 4*3*#K*R 1 i<? 

£9 0 0 0 0 , C"CJRj8f3lU-C±lE5F#fi«>*:3l# 

[0 17 1] 04 3{C/Tt<t5l^ 

^mn^m s i ^Mt^o ^ftn s i f±, ^mvo*^ 

|BV^-rtt^«)*lfc«©*ife"Cnf-'Y*/^fflMI SFET £0 
Qn, pf t^iMI SFETQp?rMt5o 

[0172] B44I4, ^JHSW^^ife-ejBrtUfc** 
f£g 5 1 £r^Pt-<5*^{£K1£ 1 <0^ie4*»£$M&*:*"t" 

[0 17 3] MI SFETO^yfTy^ittft 

»<-rS^»ffS«*iS^ L"C, 0. 0 1 G-cmg«<£>BS 

[0 17 4] L*>U r©J:5ft*»ft«««:«ffltfc ^ 



LA. 



[0 17 5] Iti^^fC, ^H5S^ij(0^^ft:S1Sl 

[0176] (Xlfcffl 13) B45ti, #3g9l<0M I S 

[0177] «x.fiJt»Sid s O. 0 1 Q-cmgS^i^SS 
(7) p S*JK»«:^A^¥*fcS« 6 0 OSl® fCi*> 1 0 
0-cmSft<OpSO*»fls:Ji6 1 fc°>? * i^/W&g 
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[0 17 8] nft^SMI S FETQnlt h 
iM 0<OT»Ktfc«U ±ffinl*»#««l 2 fcy— 
[0 17 9]-*, pft^/HMISFETQpIt 

«»M^P + S¥i*f«ci3^ tf-hnmeo 
(^tt, ±is P + 3 ty- bs@6<£> 

8 2 5«^^n"CV^5o 

[0 18 0] Jiffin^^llM I SFETQn^y- 
*1H*lu K W >^^^>^ * £ P ^ t^/HM I S F E 

^4 YyJ Kfc£a»&ft4J»BfEll6 2^LTt^Kl 

[0181] i/yt^ Ka>kft£ffiJS;Si;Ji2 S^f-^^ 
t^h7^f Kfti?3ft»&ftaJWJrEJ*6 2corfl(-fi> 

[0 18 2] iffinft^HMISFETQn, p^ 
t*/HMI SFETQpO±aC(l ^^^^fcifiy 

6 3#CVDjSfe*cJ:0*a*ix-CV^. r<D|6IHI6 3 

[0183] ±ib*6*b!6 3<D±ma*. ^ieg<^sa 

6 4 (6 4 A, 6 4B, 6 4 C) ^/&£tV0^ 0 
n^^HMISFETQn, pfir^HMISF 

etq p<dy— hm>me, y— ^««*fc«K^>r^ffi 

[0 18 4] Ifcfc. ±IEE^6 4tt, «ft?L6 5 (DftU 



• 
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[oi85] _bi2ga^ 6 4 <n±maz. mti/ v^>- 
mtftmm&te t^^mtmrn^ x ot¥ift £ tix v * 

So 

[0 18 6] _h!S/i^if&ftffil6 6C0±a5(Cfi, !f?2Ji@ 
Oga^6 7 (6 7 A, 6 7B) ^^^ttTV^o IS/SS 
6 7fi, ir^g^6 6UlP?LLfcg^?L6 5£iiCT 
mi®@^Sa^6 4^Cggg^tt-CV^S 0 SB^67^. ^ 

lSgOga^6 4 ^PCH^fc^o &>5WiT/U^ 

^^cof^^«9^ (Cu) &±f&ftk-tz>h<nxh^x 
h <fcv\ 

[0187] JilEIB^ 6 7 <7)±SHCf3:, SHfc > U ^ V 

[0188] ±mm?^m^e 9<o±ma*. S3i@ 
oia^7 om2j&tsfox\<^o sa^7 0fi, Ji^ife^K 
6 9 icmii isfrmmi i 1 £ii cx& 211 ^is^ 6 7 

(Cu) ^M»it^t)^fcott)J:v\ 

[0189] ±!E@a«ft 7 0 <£>±g&, i" 

ffiL/cgd^7 0 0— >"r>r % s4fs<iy K 7 0 A£*S 
[0 19 0] K*_t, **W#f-cfcoTftSixfc*WS:^ 

[0191] Bfria#HJ6Wl^n^-Y^/WMM I S FE 

fy&ttltmfSLk^Xh&^o Wlx.fi. 3UK0»J3<Dn^ 

t^/UlMI SFETti*«20pft^SMI S 
F E T i: Srifi^ WCttMSM I S F E T (CM IS 
FET) SriSJLttJ:V>, 
[0 19 2] 
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[0193] ;£3£^f- Xtl&s M I S FET^ft^ 
[0 19 4] **W(C«tttfi. MI S FETWV-^f 

<5o 

[0 19 5] titot, *mw\c£th&, ffiiS, iSttflgco 
MI S F E T £*gi|8 Lfcigffi£6<7) L S I r. <h 

10 [0 19 6] &mWK£tl&, MI SFET^f^ 

OT, ftft-?iKi& iSt^BgOMI SFET^^i:* 

[0 19 7] #^f-J:*U*\ MI SFET©*48 

[0®Ol«#ft!fcf3] 

[0 2] SFETi:M^6fiS5i 

[0 3] MI SFETO^MSM^t^77|l 

-e&So 

[0 4] MI SFETO^-h-+i5fel:»t5Lt^fit 
[05] MI S F ET©^- H-SKStSfir^i 

[0 6] HJg^J 1 OM I S F ET<^»it**fe^r^-r®f® 
0-CfcSo 

[0 7 ] HiSWJ 1 <DM I S F E T ©Sat^ifc&^-^Erffi 

30 mx&Zo 

[0 8 ] 1 <£>M I S F E T ^KiS^ffiSr^-rBrffi 

El-CfeSo 

[0 9] ^JSWJ 1 I S F E T ^Siig^fe^r^-r^f E 
0-CfeSo 

[010] mMMKOMl SFETOffiiiS^jfeSr^-t-Bf 
[011] %JkM 1 <OM I S F E T (Dm&Jjfe&^i- Wr 

[012] *«!8<^iii6ffii2-efcs#a»#*aiEiK3fi« 

[013] HJSWJ 2 COM I S F ETCOi^it^&^^-TBf 
B0-CfeS o 

[014] mmm 2 <s>m isfet <z>Kifi*jsfe«:*"rwr 
mmxhZo 

[015] &ftm<DnMM3xihz>¥mftMmw\&£iW 
(om^^-twimmx^^o 

[016] MMWSCDMl S F ET^M^^^^T 

mmxfrZo 

[017] mMM3<DMl S FET<oKsfi*j5fe*^i-Wr 
5(7 c50-?£>3o 
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[H19] 3O£0i]4<DMI S F E T OSia^S^^I"^ 

[120] ^P^C0^W5T^5*^ft:*SlHl^fi 

<7) g ^ £ 7*-? »r® HI *> S o 
[02 1] mftWSOMI SFET(0»t5S*&S:^i'Wr 

[H22] Hi£0"J 5 COM I S F E T (7)Sijg^te^^t"Kf 

®0-e£>6 o 

[02 3] HffiM 5 I S F ET0)*lJ6;#ffi*:*H"Br 
[02 4] II If !l 5 I SFETO|!l*fe^t»r 

B0-T?fe5o 

[02 5] Hlfe«ij5^MI SFET^J85g*ffiS:^i"W 
®0-C£>6 o 

[02 6] *5SM^>*J£W6-e*>6^*ff*aiHiK3S« 

[02 7] **W<^*J6W7-C*>S^*f^*aifllK3S« 

[02 8] mMM7(DUl SFETC0R5g*i£&*-*-»r 

[02 9] HS0iJ7OMI S FETC0H3t*"fe^^^^r 
®0-C^>5o 

[03 0] »K£0!l 7 <£>M I S F ETO££5g^r8=£r^ r f~»r 

[03 1] HM)7£OMI SFET«OfiS*ffi«r/TtSr 

®0~cr£>£ o 

[032] ^woiiJS^Js-efcs^ffAariHiKisii 
o m u z 7p ir m ffi 0 -e s> s . 

[0 3 3] *«W<ollSS«9"t?»>*^****lHlK3g« 
co 5 35 Sr »i" i$r ffi 0 fe 5 o 

[034] ^mm<r>mmmi ox*zbz>*mfcMm®&m 

gco -& **i~Wrffi H & -5 o 
[03 5] H$5#'J1 OOOSRAMO^y -fc/MZ>3?fl5III 

&§0-e&£ o 

[036] *38WoSU6fiaj i i -c*>5 s^/K^SHS^ifc 

[03 7] 1?&ffi<r>%W8\ \ ltfc^^^ORSJS 

[038] #359!£>ilJlfi0!l 1 1 ^/KpjSHfcfrffi 

[039] #«91(0£S1E08 1 1 
£^1-#r®0-Cfc5 o 

[04 0] HJfi0*]l l^^3i/u«>^>M*»*^**r*+ 
[04 1] *38W<^StH6«l 2r*>6^**S4E^>K3i 
[04 2] *55W<oHJfi«yi 2t?fcS*»*SS^SiiS 



10 



20 



4#p3p8 - 1 4 8 6 7 9 

34 

[04 3] #3891<D*i60fll 2-efc*¥S*#£lR0>»3fi 
[04 4] HlfiWIl 2<0¥Wfc£ffi<O^«4&jSft$i > *S: 
[04 5] *«M^HJS««1 3tfe5MI SFET^ffl 

[04 6] ffi*e»M I S F ETJCfl£j*$it5*£lS 
[04 7] t^*S»C0MI SFETKUgjEjiS*b5*£lS 

l 

2 p~ fflS^A' 

2 A p" S^^A- 

3 n~ ffl^aiyl/ 

3 A n" 

4 /UKJ6*BI 

5 y- h 

6 y- hfl 

7 ^-Y-^/l"^ h 3"*J 

8 n" 3S¥W#«# 

8 A n~ SNMWttW 

9 p~ 

10 if-f K^* — A' • * 
10A t>f K!>t-^-^-t 
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»l y— M6»B! 
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3 5 
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6 0 
6 1 
6 2 
6 3 

6 4 mB 
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6 4 B 
6 4 C 
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6 6 S 
6 7 MB 
6 7 A 
6 7 B 
6 8 SN^TL 

6 9 Jiiff'o 
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7 0 A 
7 1 SftTL 
7 2 ^ :v v > 



36 



7 3 



I7L 



0 1 





[113] 
3 



[04] 

0 4 



a+a*«*st« (ID 




0 0.1 0.2 0.3 0.4 



0.5 0.6 




(20) M?8-1 4 8 6 7 9 

[E15] [^61 
® 5 ®6 




(21) 



^3f]ip8 - 1 4 8 6 7 9 



[El 1 21 
a 12 



[mi 3] 

a 13 



115 





7 17 8 8 17 2 3 



7 1112178 817 1112 2 3 13 189 918 13 i 



[mi 4] 

m 14 

116 



[mi 5] 

a 15 







4 




T X 6 5 / , 




t ) )) i i )) / )) 


7 17 8 8 17 2 3 18 9 9 J8 j 




7 1112 8 19 8 1112 2 3 13 9 20 9 13 j 



[mi 6] 

m i6 



[m 1 7] 



21 



i 



* t i 1 

J_ W L 






<) ? r 


■4-^ ^ 




/9 



2 5 



[mi 8] 
0 i* 



[il9] 
/9 W 



24 



(22) 



- 1 4 8 6 7 9 



[02 0] 
0 20 



[02 11 
% 21 




[02 2] 

m 22 



14A .10 4 ( UA r lQ * 

6 5 I f [/ ^1 I 6 5 



7 II 12 8 8 It 12 2 3 13 9 9 13 



[02 3] 

23 




7 II 12 8 8 7112 2 3 13 9 9 13 



[02 4] 
ffl 24 




[02 5] 

m 25 




7 1112 8 8 1 112 2 3 13 9 9 13 



[02 6] 

jar 26 




7 3112 8 8 1312 2 3 13 9 



[02 7] 

m 27 





7 It 12 8 19 8 It 12 2 3 13 9 20 9 13 



7 11 12 8 19 8 It 12 2 3 13 9 20 9 13 



[02 8] 
m 28 




[B30] 

m 30 



27 




[0 3 2] 

m 32 




[03 6] 
ffl 36 




(23) IfrmW-S - 1 4 8 6 7 9 

[02 9] 
m 29 




[031] 

m 3i 



28 




[03 3] 

m 33 




[03 7] 

m 37 



40 




(24) 



%fffl¥-8 - 1 4 8 6 7 9 



[03 4] 

m 34 



[04 0] 




70 



^ 5 ( LZ 



il/2 S 




11 12 8 19 S 1112 



[03 5] 



m 35 



[03 8] 



ffl 38 





Cdt 



[04 1] 

m 4i 




* tt, 



(25) 



#i¥8- 14 8 6 7 9 



[04 2] 
» 42 



[HI4 3] 
m 43 



50 



{ 



v / / i 



T 



5/ 



" ( 



S l / / s / / / 



t 



T 



[144] 
M 44 

[045] 

0 45 




7 // /2 « a 11 12 2 61 3 li 9 9 M 60 



4 -i 



(26) 



»§fl¥8 - 1 4 8 6 7 9 



[IU4 6] 
0 46 




[H4 7] 



0 47 




7ny i?<DWt% 

(51) Int. CI. 6 

HO 1 L 27/092 
21/8244 
27/11 
21/8247 
29/788 
29/792 



F I 



HO 1 L 27/10 
29/78 



3 8 1 

3 0 1 X 

3 7 1 



(72) sp m% 



3RM*M^rfT Ji**^ 5TI 20# m- w 



